The paper uses a panel data at the county level which contains relevant information on minimum we present evidence that minimum wage changes have significant effects on the employment of more prosperous Eastern of China, and result in disemployment on females, young adults and less-skilled workers.
INTRODUCTION
Since China issued its new minimum wage regulations in 2004, the minimum wage has sparked intense debate in the country. There is little doubt that employees generally welcome the minimum wage. However, there is much less agreement about whether the minimum wage is effective at attaining its goals. The issue, from the time of its introduction, has been highly controversial with the public opinion as well as within the academia.
Proponents of minimum wages advocate them as a way to assist individuals or families to achieve self-sufficiency, protecting workers in low-paid occupations from the grimmest aspects of labor markets (Zhang and Deng 2005; Sun 2006 ). Furthermore, minimum wages can help reduce inequality and serve as an important safety net by providing a minimum floor on wages (Zhang 2007; Jia and Zhang 2013) . In addition, the higher labor cost may foster managerial efficiency and labor productivity, inducing employers to move up the value-added chain and invest in productivity improving technology (Cooke 2005) . Along these lines, Chinese scholars have often argued in favor of the more proactive use of minimum wages, which they regard as otherwise too low and ineffective (Du and Wang 2008; Ding 2009; Han and Wei 2011) .
In contrast, opponents of minimum wages argue that they reduce China's comparative advantage based on an abundance of low-wage labor and undermine enterprise's dividend policy, which result in joblessness among blue-collar workers (Cheung 2004 (Cheung , 2010 . Opponents reiterate the basic arguments against the minimum wage regulation in that it will reduce the employment opportunities of low-wage labor and also lead to offsets in such forms as reductions in other elements of the compensation package (Xue 2004) . Furthermore, rural-urban workers tend to have very low pay and they likely accept jobs which pay less than the minimum wage, making it exist in name only (Chan 2001; Ye 2005) . Raising minimum wages increases the labor cost, in turn, can jeopardize the employment and welfare of low-wage workers (Ping 2005; Gong 2009 ).
The contentiousness of the minimum wage in news articles and scholarly work does not allow for its impact to be easily understood. However, the initial evidence seems to show that the magnitude and frequency of minimum wage changes have been substantial both over time and across different jurisdictions, especially after year 2003. For example, in January 2004, China promulgated the new minimum wages regulations which required local governments should renew the minimum wage standards at least once every two years, extended coverage to employees in self-employed business and to part-time workers, and quintupled the penalties of violation or noncompliance. The new regulations were put into effect in March 2004, leading to frequent and substantial increases in minimum wages in the subsequent years.
[ Figure 1 about here] Looking at the real minimum wage, it grew relatively slow before 2004 and seemed to begin rising after that year. Furthermore, as shown by the moving average curve in Figure 1 , there is an apparent shift in the number of provinces that raised the minimum wage standards in 2004, indicating that the minimum wage adjustment had become more frequent since that year.
How had this phenomenon affected the labor market outcomes in China? Specifically, do changes in the minimum wage standards have an impact on the employment in the Chinese labor market? Despite an enormous literature documenting numerous aspects of minimum wages and their role in the labor market, the magnitude of an "average" effect of minimum wages on employment does not reach a consensus, however.
Empirically, there are at least three challenges involved in measuring the effect. First, because provinces and municipalities in China have considerable flexibility in setting their minimum wage according to local conditions, often, there are at least 3 or 4 levels of minimum wage standards applying to different counties in most provinces, meaning that county-or citylevel minimum wage data containing the relevant information on the dates and the extent of minimum wage increase are not readily available. 1 Second, omitted variables and endogeneity issue (such as decision on the adjustment of minimum wage standards) make it difficult to separate causal effects from other unobserved confounding factors. Third, it is difficult to find microdata that can also be plausibly representative of the population that are directly influenced by the minimum wage. Besides, some provinces such as Beijing and Shanghai do not include social security payments and housing provident funds as part of the wage when calculating minimum wages-a fact that had made their "official" minimum wage virtually higher. The implementation date of a new minimum wage standard of a county can also differ to that of its geographically contiguous neighbors within the same province. For example, Liaoning Province has the most complicated minimum wage system in which 14 jurisdictions may carry out their own standards on different dates. Take year 2007 for instance, Shenyang, Benxi, Dandong, Panjin city did not increase their minimum wages; Dalian and Anshan city increased from 600RMB to 700RMB on December 20th while Jinzhou and Liaoyang city increased from 480RMB to 580RMB, Chaoyang city increased from 350RMB to 530RMB on the same day; Fushun and Huludao city increased from 400RMB to 480RMB on January 1st while Yingkou city increased from 380RMB to 480RMB, Fuxin city increased from 350RMB to 420RMB and Tieling city increased from 380RMB to 420RMB. 2 In other words, with or without accounting for this issue, the difference can be substantial. For instance, the mean monthly minimum wages in Beijing and Shanghai are 651RMB and 767RMB in 2004-2009 ; however, the average expenses of both social security payments and housing provident funds in Beijing and Shanghai are as high as 376RMB and 452RMB over the same period, amounting to 58 percent and 59 percent of the nominal minimum wages for Beijing and Shanghai, respectively. We discuss how we address this issue in Section III.A.
In the paper, we first assess the extent to which the phenomenon in Figure 1 had an impact on the Chinese labor market by measuring an average effect of minimum wage on the employment. To do so, we begin analyzing the labor market reaction to changes in minimum wage standards using panel data regressions. The most distinctive feature of our data-crucial for our research design-is the large county-level panel that is the universe of all counties in China which contains relevant information on minimum wages combined with a longitudinal household survey of 16 representative provinces between 2002 and 2009. The use of county data provides a reasonable representation and more variation in detecting the effects of minimum wages on employment in China. In particular, this feature allows us to directly evaluate the effects on the subgroups of the population, especially those who are at-risk of being affected by a minimum wage increase such as young adults, low-skilled workers and rural migrants.
Our panel data regressions reveal significant disemployment effects of minimum wages on female young adults between 2004 and 2009-a 10 percent increase in the minimum wage led to a statistically significant 1.5 percent reduction in employment. In contrast, we do not find significant effects on males in every age cohort. Furthermore, we find that the minimum wage has the largest adverse effect on the employment of at-risk group (defined as workers whose monthly wages are between the old and new minimum wage standards), showing that elasticities are in the range of -0.21 to -0.34 over the same period.
To further substantiate our findings, we re-estimate the effects for 3 different time periodspre-2004, 2004-2007 and 2008-2009 between these studies may be explained in part by the fact that the employment effects on different target groups tend to differ. Indeed, by examining the effects on several subgroups, our estimates seem to reconcile the results of previous studies-we find that, similar to Ni, Wang, and Yao (2011) , the minimum wage has a significantly negative effect on all employees in the East and a lagged positive effect (though statistically insignificant) in Western region in [2004] [2005] [2006] [2007] [2008] [2009] ; on the contrary, using rural migrants as the target group, we find that the minimum wage has an adverse and significant effect in the West and a positive effect (though statistically insignificant) in Eastern region over the same period as found in Wang and Gunderson (2011) .
Finally, we investigate the impact of the minimum wage on the employment of workers of different skills. In theory, less-skilled workers are relatively vulnerable when facing minimum wage increases. As anticipated, our panel data regression results show that the minimum wage has an adverse, though perhaps mild, effect on the employment of less-skilled workers (defined as high school graduates or below), a 10 percent increase in the minimum wage results in a statistically significant 0.7 to 0.8 percent reduction in employment for the entire sample, 0.7 percent for the eastern region and 0.5 to 0.7 percent for the central region, respectively. In contrast, we do not find a statistically significant effect for the western region and for those workers who have at least a college degree.
The remainder of the paper is organized as follows. We provide a review of the development of minimum wages in China in Section II. Section III describes some details pertaining to the data, which we provide along with the research design of the paper. In Section IV we present and discuss the empirical results. Section V concludes the paper.
II. MINIMUM WAGES IN CHINA
Prior to 1994, China had no minimum wage law. In 1984, the country simply acknowledged China issued its first minimum wage regulations, and in July 1994, they were written into China's new version of the Labor Law.
The 1994 legislation required that all enterprises should comply with paying local minimum wages and that local governments should set the minimum wage according to five principles all related to local conditions. Specifically, the local minimum wage was to pay attention to local average wages, productivity, unemployment, economic development, and minimum living expenses. These conditions provided considerable flexibility for provinces and cities in setting their minimum wage, with the economic development principle giving them the flexibility to restrain minimum wages to attract foreign investment. 
III. DATA AND RESEARCH DESIGN
The data collection and research design were motivated by the desire to estimate the average effect of minimum wages on employment and to attempt to address some of the aforementioned challenges. In collecting the data, the goal was to obtain information on the minimum wage at the county-or city-level over a long time span, with a panel structure allowing for the use of time and county fixed effects to eliminate omitted variable bias arising both from unobserved variables that are constant over time and from unobserved variables that are constant across counties. The wage sample needed to be a longitudinal microdata to allow for the distribution of minimum wage workers-in each geographic region, age cohort, skill level and industry-to be estimated. For these reasons, and because the paper also aimed to examine how the 2008 global financial crisis could influence our results, we sought to collect information on potentially affected provinces over as many years as possible.
A. Data
Our study primarily use two sources of data: the annual Urban Household Survey ( The primary objective of the minimum wage data collecting process was to both thoroughly and accurately acquire relevant information on minimum wages from each county.
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In China, provinces and municipalities have considerable flexibility in setting their minimum wage standards according to local economic conditions, resulting in several levels of standards across counties/cities within a province; moreover, the adjustment date of a new minimum wage standard of a county can also differ to that of its geographically contiguous neighbors within the same province-the fact had made the estimation of minimum wage effects become more challenging. Hence, to address this concern, we collect our minimum wage data from every local government website, carefully recording the minimum wage information over 2,000
counties from 1994 to 2012. That is to say, the data contains monthly minimum wages for fulltime employees, hourly minimum wages for part-time employees, the dates that local governments adjust the minimum wage standards and the extent of including social security payments and/or housing provident funds as part of the wage when calculating minimum wages.
[ Table 1 about here]
We then merge the minimum wage data into the UHS, obtaining a 16-province panel dataset Second, the East has the highest minimum wages with an average 522RMB per month in this period, followed by the West (436RMB) and the Central (424RMB). The 3 regions, surprisingly, have a similar annual growth rates of 13 percent on minimum wages. [ Table 2 about here]
We restrict the analysis to working age population who are between 15 and 64 (Wang and Gunderson 2011) ; are employed in the civilian labor force; report positive annual earnings; are not self-employed and not enrolled in school. Individuals who work in the agricultural production or services, farming, forestry, fishing and ranching industries are also excluded (Neumark and Wascher 1992) . minimum-to-average-wage ratio and 15 percentage points higher employment-to-population ratio than females, meaning that Chinese female workers are comparatively disadvantageous in the labor market than their male counterparts. Looking at the region in Table 2 , as anticipated, it
shows that the more prosperous Eastern region has the lowest 0.28 minimum-to-average-wage ratio and the highest 0.61 employment-to-population ratio compared to the developing Central and less-developed Western regions.
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Mounting evidence of the minimum wage studies has consistently found that minimum wages have a larger impact on young and less-skilled workers, especially teenagers. Compared with their senior counterparts, young workers, often equip with less human capital, are more likely to earn the minimum wage. at least 10 percentage points larger than other cohorts. For workers with different skills, the evidence demonstrates that as the skill level increases, the minimum-to-average-wage ratio reduces quickly-dropping continuously from 0.59 for elementary school or below to 0.18 for college or above. Table 2 also presents the minimum-to-average-wage ratio by industries. The manufacturing sector contains the largest share (21.7 percent) of the workers in our sample; the public service sector has the second (13.8 percent); the third and the fourth sectors are wholesales and retailsales trade (9.9 percent) and housekeeping (9.4 percent), respectively. Looking at the minimum-to-average-wage ratios, not surprisingly, we find that the housekeeping sector has the highest 0.51 ratio among all industries, followed by hotel and restaurant sector (0.49) and wholesales and retailsales trade (0.47).
[ Table 3 about here]
We also provide a summary of the characteristics of workers who earn the minimum wage as well as less/more-than-the-minimum-wage in 2004-2009 in Table 3 . The first row of Table 3 shows that about 5.6 percent of all workers earned less-than-the-minimum wage and 3.3 percent earned just the minimum, meaning that a combined 8.9 percent of Chinese employees are minimum wage workers over the 2004-2009 period. Among those who earned just and lessthan-the-minimum-wage, 63.8 percent and 61.5 percent are females. Furthermore, the minimum-to-average-wage ratio of those less-than-the-minimum-wage workers is 2.5, meaning that these disadvantageous workers earn a wage that is only about one-quarters of the official standard.
For different age cohorts, Table 3 shows that young adults (aged 15 to 29) are more likely to be the minimum wage workers. As age cohort moves up, the percentage decreases. Similarly, we find the same decreasing pattern in the skill panel. Looking at the characteristics of workers by industry, Table 3 shows that the housekeeping sector has the largest share of minimum wage workers: about 20 percent of housekeepers earning less than or equal the minimum wage.
Wholesales and retailsales as well as hotel and restaurant sectors also have 16.5 percent and 16.1 percent of workers earning below or equal the minimum wage, respectively.
B. Research Design
Our objective is to assess the impact of minimum wages on the employment of potentially affected workers. As noted in Section II, nearly all existing studies on minimum wages in China use pooled time-series/cross-section data at provincial level and tend to find mixed results, implying that a "consensus" employment effects remains to be explored. Given that, our study attempts to reconcile the existing findings by using a more sophisticated minimum wage data which permits the use of a panel structure analysis of minimum wage effects, exploiting the greater variation in relative minimum wages at county level, and avoiding the measurement error caused by using a uniform provincial minimum wage. Moreover, unlike previous studies that use aggregate published statistics, using household surveys microdata allows us to calculate the dependent variable-employment-to-population ratio-at county level which contains more variation and information on local conditions. Ideally, this feature should yield more reliable estimates of the employment effects of minimum wages in China.
Specifically, our panel data allow us to estimate a prespecified equation of the form proposed in Neumark (2001) and used in Campolieti, Gunderson, and Riddell (2006) and Wang and Gunderson (2011) . The methodology involves in advance of the data analysis so as to preclude running alternative specifications until preferred results are obtained. Our estimation equation is: MW i t are the minimum wage variables (minimum-to-average-wage ratio) of county i in year t and year t-1, respectively; X is a set of control variables to capture aggregate business cycle effects; t Y is a set of fixed year effects, and i C is a set of fixed county effects. The disturbance term ε is assumed to be serially uncorrelated and orthogonal to the independent variables.
To address the bias from the specification error and the potential endogeneity problem, we include several control variables in estimating the equation. First, the county GDP captures aggregate business cycle effects, particularly controlling for the global financial crisis of 2008.
Second, the urban recorded unemployment among registered urban residents is used to control for aggregate economic activity (Wang and Gunderson 2011) . Because the decisions of whether to increase minimum wages are determined by government officials who often have to consider local economic conditions, we collectively include these controls to address the issue.
IV. EMPIRICAL RESULTS AND DISCUSSIONS

A. The Minimum Wage Effects Across Regions
We first present the estimation results of young adults, at-risk group and the entire sample for the East, Central, West and all regions in Table 4 . In each region, we estimate Eq. (1) [ Table 4 about here]
The first and second columns of Table 4 report the estimates with cluster-robust standard errors in parentheses for young adults and at-risk group across different regions using Eq.
(1), while in the third column we report the estimates of the entire sample for comparisons. The significance of our results is compelling: over the country, we find negative effects of the current and lagged minimum wages on employment-a 10 percent increase in the current and previous year minimum wage led to a statistically significant 0.88 percent and 1.28 to 1.56 percent reduction in young adults' employment, respectively; a 10 percent increase in the current and previous year minimum wage led to a statistically significant 2.13 to 2.57 percent and 3.22 to 3.40 percent reduction in at-risk group's employment, respectively; for the entire sample, a 10 percent increase in the current and previous year minimum wage led to a statistically significant 0.47 to 0.55 percent and 0.25 to 0.31 percent reduction in employment.
In the more developed and prosperous East which has a large population residing in the big cities such as Beijing, Shanghai and Guangzhou, the minimum wage has been an important policy tool during China's transition to a market economy. Consequently, the magnitude and frequency of minimum wage increase are relatively high in these regions in which the impact of minimum wages on employment could be evident. Indeed, consistent with the evidence in Table   4 , our estimates indicate that the current minimum wage in the Eastern region has a statistically significant adverse impact on employment with elasticities of -0.156 to -0.234, and a lagged adverse effect with an elasticity of -0.1 for young adults. Furthermore, we find a large and negative lagged minimum wage effects on the employment of at-risk group-a 10 percent increase in the minimum wage led to a statistically significant 3.22 to 3.68 percent reduction in employment. The current minimum wage effects are negative, however, they are not statistically significant.
In the economic developing Central, we also find all lagged minimum wages have a strong negative employment effect on young adults, at-risk group and the entire working population.
The minimum wage has an adverse lagged employment effect with elasticities of -0.209 to -0.216 for young adults and -0.289 to -0.336 for at-risk group. For the entire working population in the East, the elasticity is in the range of -0.041 to -0.057. The estimates of the current minimum wage variable are negative, however, they are not statistically significant.
Finally, in the less-developed West, we do not find the minimum wage has a impact on employment. Nevertheless, without controlling for local economic conditions, our empirical results show positive coefficients (not statistically significant) of current and lagged minimum wages. When economic conditions are controlled, we find positive estimates in the current minimum wage for young adults and in the lagged minimum wage for at-risk group. The phenomenon would be consistent with a monopsony story that the Western region is historically and geographically segmented from the more prosperous eastern region of China.
B. Gender and Age Cohort
An enormous minimum wage studies have reported that the young workers are most likely to be directly affected by minimum wage increases, and the disemployment effect seems especially strong on teenagers. Especially, female workers are particularly disadvantageous in the labor market. In the case of China, we examine the effects of minimum wages on employment by separating the sample into four subgroups, i.e., age 15 to 29, age 30 to 39, age 40 to 49 and age 50 to 64.
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In each age cohort, we separately estimate Eq.(1) using the fixed-effects model on males and females and report the results in Table 5 . Since panel data regression with both year fixed effects and county fixed effects has the advantage of eliminating omitted variable bias arising both from unobserved variables that are constant over time and from unobserved variables that are constant across counties, we focus on the results of this specification. The signs of the regression coefficients of the independent variables are generally consistent with the theoretical expectations.
[ Table 5 about here]
We present the estimates for all regions in panel A. The results show that the current minimum wage has an adverse effect on the employment of female young workers (age 15-29): a 10 percent increase in the minimum wage results in a statistically significant 1.48 percent reduction in employment and a minor lagged effect with an elasticity of -0.52. Furthermore, we find the negative effects on females attenuate as the age cohort moves up, showing that the elasticity of the current effect is -0.72 for female aged 30-39 and that of the lagged effect is -0.037 for females aged 40-49. In contrast, we do not find a significant effect of minimum wages on female aged 50-54 and on male employment for each age cohort.
In other regions, the minimum wage seems to have an adverse employment effect on young female in Eastern and Central regions-a 10 percent increase in the minimum wage led to a statistically significant 1.59 percent and 1.70 percent reduction in employment for the East and Central, respectively. We also find minor disemployment effects of minimum wages on male in the Central with elasticities of -0.052 for the current and -.066 for the lagged minimum wage variables.
C. Skill Levels
In the literature, the preponderance of evidence supports the view that minimum wages reduce the employment of low-wage workers. Moreover, when researchers focus on the leastskilled groups that are most likely to be directly affected by minimum wage increase, the evidence for disemployment effects seems especially strong (Neumark and Wascher 2008) . We present the estimation results by three skill groups represented by educational attainment in Table 6 . In each group, we report the estimates using the fixed-effects model with both year fixed effects and county fixed effects.
[ Table 6 about here]
Our estimates reveal disemployment effects of minimum wages on low-skilled workers. For example, looking at panel A of Table 6 , the results show that the minimum wage has an adverse effect on the employment of workers who are high school graduates or below: the elasticities of -0.07 and 0.08 are statistically significant at 5 percent level and is robust under different specifications. Furthermore, we also find lagged negative effects of minimum wages on the employment of vocational school degree workers-a 10 percent increase in the previous year minimum wage results in a statistically significant 0.4 percent reduction in employment.
In the East, we find that the current minimum wage has a negative employment effect on low-skilled workers (high school graduates or below) with an elasticity of -0.07 but no effect on other workers with higher degrees. Evidently from Panel C of Table 6 , we find that the minimum wage has an impact on low-skilled workers in the Central with elasticities are in the range of -0.52 to -0.71. In addition, we also find a lagged disemployment effect on workers with vocational school degrees in the Central with an elasticity of -0.08. Finally, we examine the effect of minimum wages on workers with a college degree or above (including junior college) and do not find a significant effect in every region.
D. Minimum Wage Effects on Migrant Workers
The new minimum wage regulations of 2004 were design in large part to protect rural migrant workers who tend to work in nonstate enterprises in which labor standards and wages are low (Cooke 2005; Zhang and Deng 2005; Wang and Gunderson 2011) . Minimum Wages are expected to have a stronger effect on rural migrant workers because they tend to work in lowwage sectors and the higher wages will induce some enterprises to use higher skilled workers or more capital to substitute for the now higher priced rural workers (Wang and Gunderson 2011 ).
Using the micro-level UHS data, we are able to examine how the minimum wage affect the employment of rural migrant workers at county level. Due to the fact that very few observations of rural migrants work in state-owned enterprises, we focus on nonstate enterprises and report the results of all enterprises as well. Table 7 reports In short, our results in Table 8 
V. CONCLUSIONS
We use a large panel data at the county level which contains relevant information on minimum wages combined with a longitudinal household survey of 16 representative provinces to estimate the employment effect of minimum wage changes in China over 2004 to 2009 period.
After the new minimum wage regulations were promulgated in 2004, the magnitude and frequency of minimum wage changes have been substantial and high both over time and across different jurisdictions. This paper presents evidence that, relative to previous studies which use provincial level data and find mixed results, minimum wage changes have significant negative effects on the employment of more prosperous Eastern region, and result in disemployment on females, young adults, and less-skilled workers, particularly the at-risk group.
We began with estimating the employment effects of minimum wages by 3 geographically regions, and sought to explain the impact for the 2004 to 2009 period. The estimates showed that in the more developed East parts of China, we find statistically significant negative employment effects of the current and lagged minimum wages with elasticities in the range of -0.156 to -0.234 and -0.10, respectively. Furthermore, we found that minimum wage changes in the Easter region resulted in the largest disemployment effect on at-risk group-elasticities in the range of -3.22 to -3.68-over the same period. In the Central, we found the minimum wage has lagged effects-a 10 percent increase in the minimum wage led to a statistically significant 2.09 to 2.16 percent and 2.89 to 3.36 percent reduction in employment for young adults and at-risk group, respectively. In contrast, we did not find significant effects in the less prosperous and slower growing Western region.
We then assessed the effect of minimum wages by gender and by age cohorts. Consistent with most studies in the literature, we found the minimum wage has negative effects on female and young workers-the most disadvantageous and vulnerable groups in the labor market.
However, we did not find significant effects on the employment of their male and senior counterparts.
Our study seems to reconcile the existing mixed results in Ni, Wang, and Yao (2011) and Wang and Gunderson (2011) . By examining the effects on several subgroups, we find that, similar to Ni, Wang, and Yao (2011) , the minimum wage has a significantly negative effect on all employees in the East and a lagged positive effect in Western region in 2004-2009; on the contrary, using rural migrants as the target group, we find that the minimum wage has an adverse and significant effect in the West and a positive effect (though statistically insignificant) in
Eastern region over the same period as found in Wang and Gunderson (2011) .
Finally, we investigated whether the minimum wage has effects on the employment of lessskilled workers. Our results support the preponderance of evidence that minimum wages reduce the employment of low-skilled workers, showing that Chinese workers who are high school graduates or below or with vocational school degrees were directly and adversely affected by minimum wage increases. Note: Cluster-robust standard errors are in parentheses. The effects of migrant workers of the state-owned enterprises cannot be estimated due to insufficient number of observations. 
Figure 2 Panel Data with Minimum Wages in China
The panel data used in the analysis includes 16 provinces/municipalities (darker areas in the map), spreading out among 3 regions in mainland China. The East includes Liaoning, Beijing, Shandong, Jiangsu and Guangdong; The Central includes Heilongjiang, Shanxi, Henan, Anhui, Hubei and Jiangxi; The West includes Gansu, Chongqing, Sichuan and Yunnan.
